Low frequency and intensity ultrasound induces apoptosis of brain glioma in rats mediated by caspase-3, Bcl-2, and survivin.
Low frequency and intensity ultrasound (LFU) sonication can selectively induce brain tumor cell apoptosis without damaging neural cells, while also enhancing drug delivery to brain tumors. To explore the underlying mechanisms of related pathways in LFU-induced apoptosis, we investigated the expression of proteins associated with LFU-induced apoptosis. C6 cells were used for in vitro experiments and C6 tumor-bearing rats were used during in vivo experiments. 3-[4.5-Dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide; thiazolyl blue (MTT) assay was used to detect C6 cell viability in vitro. Terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling (TUNEL) analysis was used to check the apoptotic cells, and they were counted and analyzed both in vitro and in vivo. Transmission electron microscopy (TEM) was used to illustrate the ultrastructure of apoptotic nuclei of cancer cells in vivo. The expressions of caspase-3, Bcl-2, and survivin proteins were assessed by immunofluorescence, immunohistochemistry and Western blot analysis in vivo. C6 cell viability decrease was statistically significant; the numbers of apoptotic C6 cells in the LFU sonication groups were higher than those in the control group both in vitro and in vivo. The expression of caspase-3 increased, yet the expressions of Bcl-2 and survivin decreased significantly 6h after LFU sonication, compared with the control group in vivo. This study suggests that LFU can induce apoptosis in vitro and in vivo, and that three signaling proteins, caspase-3, Bcl-2, and survivin, might be involved in LFU-induced apoptosis.